Sulfur compound oxidation and carbon co-assimilation in the haloalkaliphilic sulfur oxidizers Thioalkalivibrio versutus and Thioalkalimicrobium aerophilum.
Alkaliphilic sulfur-oxidizing bacteria are highly abundant in naturally occurring soda lakes, where they are found both in surface waters and sediments. Here we studied oxidation of sulfide and thiosulfate in batch cultures of Thioalkalimicrobium aerophilum and Thioalkalivibrio versutus, two species that represent different metabolic types, as indicated by the absence or presence of sulfur production during growth, respectively. With thiosulfate, both species showed the expected sulfur oxidation patterns; however, during growth on sulfide, both T. aerophilum and T. versutus produced sulfur as an intermediate. While T. aerophilum likely uses a Sox-type sulfur oxidation pathway, T. versutus appeared to use a combination of some Sox proteins with heterodisulfide reductase complexes, which is supported by gene expression data. Interestingly, intermediate sulfur production by T. versutus occurred when the sulfur source in the medium had been nearly exhausted, which is unlike what has been described for the well-studied Dsr/Sox pathway in phototrophic sulfur bacteria. Inclusion of some carbon sources (acetate, propionate, fructose) slightly enhanced growth of T. versutus and T. aerophilum in batch cultures, suggesting that carbon co-assimilation may be occurring. Our results indicate that sulfur oxidation processes in alkaliphilic sulfur oxidizers are more complex than previously assumed, and that the enzymes involved warrant further study.